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Abstract 



A digital signal reproducing apparatus using a Viterbi decoder, reproduces a digital signal without 
deteriorating the decoding performance even if a DC component is included in recorded data or the 
optical characteristics such as a reflection index or a refraction factor of an optical recording medium 
has altered. The digital signal reproducing apparatus converts read signals read from a recording 
medium to a digital sample value series by means of A/D conversion, extracts specified sample values 
from the sample value series to use an average of the specified sample values as an offset level, and 
uniformly adds a value corresponding to this offset level to each estimated sample value in a Viterbi 
decoder. 
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1 

mie-y- > :/>ll/ffi?^?"J4'*^ > yjMl ?£:tttii-r -5■t^■ 
>>';KI^lfitB^®<!:. 

Wie-tJ- > yjHfi^^'Jtt' > -i? 5, HulB^ :7 -tr 

sft le -y- > T^MS ?s ?>j 4" e m ^ tj- > us ^ a m T -5 -y- 

BfitB^aij-y->7';He^^icwtB:f7-t-v hmn^—mz 30 
nti^-^>y)um?kmco^-*)->zf)imiimti^y±y hm 

iBRFfS-y- > t uxatti-r ^ e: t iT-sif 3j? 

[sS*5|4] BagBfB^!IK#:lC«m:t/t^->ft-^/{itgB 

iii$nT*5 0. H9tB-y->y;MS«itB^i9:ti. m[tB-y->7' 
icTt#e.ti;t-y->y;i/fii&HfigBfirr^-t»->:/>»i/fS<h LTftd 50 
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2 

[li*^6] mIIBIB^j«^lc«y^-->-\';i.ux;}?>x 

:^]S;m;-5>iff$gfi#7iiiB^$nTi3 0, «9iB-t»->yjni 
aai^s«. wiB-y->:/ji/{sis?ij't'*^f,R)f^iigHi^cpu- 
#-r -5 -y- > :7';u{s hUIBr/t ^-y- > y;Ha i L xai 

10 <t$#«s<t-r^w^«i*/i«2iBi?<05^^ i^^)vm^ 

[0 0 0 1] 
[0 0 0 2] 

[»^fife*R] fB^j«#:(-K.^SIB^$nrc:5^^' ->-^JHi 
(Viterbi Algorithm) ^.tlTV^-So dt^t'rS't'^ 

•^tc*5ViT«. i)^t>^^mmmm-^im^'^^ntzm^m 
^S:B)f^©ia8fflica-o%iT rij x« roj <D2m.\zn 
^-r^©T«;i<. ^Sfft^^-y->>^'j >if LT#^.n 

;t-y->7';Hi^]^^ Lfc-y->7';HiSC9B#3^?iJ<>: LTS^ 

[0 0 0 3] *^34^-5f^ t*«-§-$:jgfflUT7t^ 

^IB^J*^ t U T W^t^'-i' ;^ ^ ICi^^-ftlB^ ^ t^;ta'^' 
tf > 2 {Cck^TlHlilg^l&^n^^T^^ Xi7 3 

(p) ^?§Tc:n<&zi>7^>-y-c&i;JiftiriR*^e,^c^/\- 
-f TX[5ii^4tc«iSig-r-2>. /0^*^-s>it^if^ (p) (D—m 

^m2<D^mzX7f^-t, A'--r7';^lHlSS4tt. ^\:^yi7 7 

yVit^ibm^t^-^ntzwsim^ (p) '^(Dm.m.nsi^^^ 

gSl 0«. 75^*^-5/WTX[H]K4€:^M^T3ttru/i77'-v 

*>^.#^«i&$nfcgi!«j(i^$ms-y->y;u:S"r s 
JcTx-r v':$';i/w-y->y;Hajs?ij (q) ic^^uTcin 
* k'^ fa^gg 2 0 tc#*i^r ^, ^jflijM/ * 'J 3 0 (c 
«. ■y->y;ns2ga?ij (q) tD&-y->yji/fst uTStott 

-i)fS) <i:LTW^Si!cW^z)li|-y->y;Hia*^^*:)tB1t$nT 

[0 0 0 4] f5't:ffl^gg2 0«, ;5^*^^^zIliM^^iJ 
3 0JClBtg$nTl.i-5&^iRiJ-y->y;KS^fflUT, AX 

D^^^gsi 07j^b)iiii»:fit^«$nT<-5-y->y;niajs3?ij 
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-5. k*^b'«-^§§2 0«. ^ne,:/7>5^^ K 'J -^-i^R 

[0 0 0 5] EI3«. tS^A^-S t*^effl-^§f 2 0 05rta5«$ 

@:islgS2 1 «. ^aiJfil^^rU 3 0{CfBtg$nTt^.5)^^ 
0^il)J-t^->7';i/M&>!ri, D->Z^}Hmj'i (q) 

^#-y->:/;m<t 0 2^^11. -r;^j::b-& { [■y->:/;i.M lo 

JS^J (q) ] - [^iRrj-y->7';HS] ) '^*-<?*is?). ;i 
2\zm^r^. hUiyi7j||fflfiIgS2 2 

ipis^^y^y^i^ V 'J y i7mn(D^w^»m=^^/-^ 

3IC#t|&-r^= AX;<^'J23«. /tXiiS^ft^lClSU 
T. roj RUt rij 0 2ffi7J^67i^5='-^JS^J$rM»r 

[0 0 0 6] 04«. ,/tX;*^:U 2 3 ©(^gB«fiEcD-«3J 20 

rOj 7 'J •;/y7P';/yF 1~F 4*^?,;^!: 

•SU'v'X^'tt. 7!l^*^^:7U-yy7D-;/yF 1~F4C5^ 
^»CtB{g$tXT^i-5 2M®X'('>':J';i'fi^$->7 h 

nT<^i^s roj ofi-^Sr^tOjZi^^n^tBtfe-r-s. 
/'<xgs?(i^A*iiigi rij xh^^^. y>jy 

D :f F 2 ~ F 4 *i ;itC^ >"J 
OyZfF 5/cCViLF 7(^)#/r(Ct2t6$nTt.i^ 2ffiOx 30 

:^M^m^BAi^m roj 7'j<i'^:7D-^ 

yF 6~F 8*^e;S^L^>'7,^tt, 7 'J •i'y7D-;/:7'F 
1 i^Cl^i L F 3 0#>Jr (Cl2ig$tlTl/i-5 2 MWt'^' ->*3' ;U 

roj ©«-§-$-iji3ii*-;in<£t5tgrs. /-^t-jm 

*?ft-^B 75^^31 rij 7'J •yT'^Pvy^F 40 

5 — F 8 75^ e Ur^X^' -fy-^t^^y U .y 7*7 D -y y 
F 5~F 8(Dg-'«rlCtStS$nTVi-5 2farox'C i^-^MW 

^^•>y h-r^, ::(om. yjyyyoyyFSit. -t 

Ui'rJ'S 5$r^bT«Ji&$nT<^^S rij CDffi-^^ 
lyrT'F 1 ~F Broffijf^lS. B'T^i7D-yi7:$"r5>^' (EI 
[0 0 0 7] ^J^d^^-fffifiitlCckO. 7Uyy7D-yyFl 

~F4A-»e?ic-5u-:^x:$'(ziBti^nTu^ roj si/ 
rij ©2M7i»^,i^£^T'-;j'^jij^?. /txjg^fi^i-is 50 



n^CDT*^, ±iei§14 <7)|irdif?iJ(C*Jl,iX«. -?-05 

->7 hi5^<£:4 k'-y hmb'iitLr\.^^A^. mmzit2 o 

-2 0 Ob'-y h-miiS.(Dh<D7i^mm^n^ZtA^g.{,\ 
[0 0 0 8] i:i±(Dtta<, b-^t"«-^g§2 0(S, A/D 

^i^mi OA^'bOkn^^nrz-^j-y-fji^m^m (q) 

RD^/tXpt h'J-yi7^^JtiL. CtKciO. A:^)?^?iJ{C 
« L 2 mi^M *i /JN <!: ;i ^ X - ^ jrij :^ L. -5- ^ 

^nvz-nzjio. (p) ©s/N7>iisi,iii-g- 

o T ft ^gttWi^V^x- 5' ^^75^ piflg t „ 

[0 0 0 9] ::cT', 0ic7)$n^7t7^-<xi'S±^ic*j 

Xi:7 3®Slt^J^tXa»f*^CO#tt75?^i!,L;til-&. 

5ffi^ (p) <Dmm\tm2<Dm^-vm:^n^ma<:ty 

ICTf#e,n-5-y->y;Hi^5^J (q) g#t>;5^/!5i^;t7-t!: 
±l2b*^'b^^|§2 0«. ±K!iO$D<-»lC-^ 

(DmA^->y h LTV ^■Drz->f>:f jumm^ (q) icml 

[0 0 10] 

mmo:)^i^6^^mmmLrzm'^\zmmwmz:i-y±y 

[0 0 11] 

L-T5=^^' >?^';Ko-y->y;Hi*?ijtc^^^r-5>A/D^^ 

m^J^tf}XC(DW-i^imzitCft:tyiry bm^^9^±T 

yjuim^f)'im%i^y±y \~m^=s:mmLtzMm-fi^^ 
[0 0 12] ^^m<Dm2a)^miz^^7''f -y^jum^ 



( 4 

5 

ttj^gch. wiKmmi^-y'yjmcDw-^m^j^^xz.coW' _^ 
^^t. w]Bi^>yj\^mm^\<D^-^>^jimtLxmo 

ft^^^o^ipijit > y;wg ^ IBIS L T ^aijfl / ^ u 

[0 0 13] 

/ D $ if > l/MO & ^ {c*f L iC C (7) :t 
[0 0 14] :^mj^(Dm2<DWmz^:b^^i>9Mt^ 

d^^^ltt^^ z^^)v<D^>z^)vm^f::m\z^^\^. t^t-^ 
(D-^y^zy hu^)v^\^^^}dm.^^\z^n^^m^>'f 30 

[0 0 15] 

s\t. :^^m(D'm\(Dwmz^^^^z^^Mm^n^m 
tc ct -2> iBg^^ X ^ -XT & ^ o 

[0 0 16] m^\t. i)^'h^^^>-f)\^^-'^^l5^\z^^ 
7 ^-ti7.^-^^m(DmM^^. BlXSW^^ u -J <j:>\% 

[0 0 1 7] Tte^y 7 -y T'Ui. ^ 7.^ 3 

Tl^^bC^SS^Tt^^rTtm^MLTi^IiXfl-^ (p) <^?#T. C 50 
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>x>-y-CS:t;jgtrLR75^e>7i^/W Z7.[H]gS4 tc 

^^tl/ircflXft^ (p) ^'COilSStfiJc^i^^^iLTCnS: 
A/Dggg^ggl 0fC«*&r^o A/DS^i^ggl ott, z:^^ 
AW lElSS 4 UTTt tf -y ^7 7 ^y 1 6 

)V(D^>':f)im^m (q) (c^^LT:in^M@[Hissi 

1, l^^^tBlHlgSl 2RlX+h>y;mattl[HlKl 3IC^ 
[0018] W\m^\hm^ 1 2 ti. A/D^^gg 1 0 

^mm\^x^^^nx<^'^y:f)im^m (q) ;!;^ 

m^(Dm^mj^^mm\zLx. yti^y^yy^^nzj:^ 

^>^m^ (t) sr^^L, cn^it>y;i/MttmiHiss 
1 3tc«fa-r^o it>y;ufflam[Eissi 3ti. a/d^^ 
M§§i 0 7:?^e,]i)gEl.T^$&$nT<^'th>y;nii^^j 

(q) (^F^, ±IB^'f ^>^fi^ (t) O^^ffiPBlrttc 
>^;Mit (s) tLX:ty'\ly hU^JU^m\Bl^l 5\zm 

-fev hit>7';i'{i (s) co^i^{i^:*d^^:n^:^:7-ti^y 

rz:^7±:y hm^ (r) ^MSIUK 1 1 ic^i^-r^o 
WJ^mi i\t. ±fBit>y;ufii^^J (q) 0#-^?7&^^ — 
miz::^^^^ l-m^ (r) ^ii^g: bT#e,n;ti^s:^^ 
:7-feu/ hffiiE1t>y;Ufii.3S?Hj (k) (hLTli^'t:^ 

•^^2 oicttssr^o ^aoM^^'j 3 0{z\t. -^yzfju 

M^^J (q) O«-1f>y;Mii:UT3f0tt^Si^.6<J7ifit 

(y < xmo^m^^^^-fui^^m-^izm^n^m) ti^x 
o^a?so^sijit>y;i/{ii;<^^^J6fBis$nTu^'5o 

[0019] b*^' t'm-^§§ 2 0 fri. T^f^TD^^S^^lHlgS 1 1 

^^ibmi&^nrz^y±iy h^jE-^yyjm^i^ii (k) 

&1t>y>H/ffl. :S:tX^Wl^^'J 3 OtCtBtg$nTl'^'5 

MLxm'b2m^Mf)^^htu^y''':$^j^i^\i^mm.xn 

\z:^\^^x\t. mz\zfTz^n^i)m^m^&tn-mj^x$> 

[0 0 2 0] m7\t. t^t^^mm.iz^n^mY^'^w^a^-' 
«?ij^^-r!§iT*^o igiic:Bi/^Tts. mmm^ (p) \zu 

^}VR(D^y-t-j Vf)^^CX\^^^^^\Z^\.^X. Tte^y 
^ 7 -y 7" 1 ;:>^7t7='^ X ^ 3 CD-th-4^X U 7 ^ h U-X L 

rzmz%^n^^^mnwi&m^^.-r^(Dxh^. 

[0 0 2 1 ] C<Dm.s A/D2?g|g§ 1 0;:i^etS. m? CO 
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^yzf)m^.m (q) ti^^ti-^n^o isi^-^ttiiHigs i 2 
©^'-f5>y{f^ (t) <£%±t-^, it>7';i/ffliaai[Hi_ 

!S1 3(S. ±I2-9->:/;Hg3^?iJ (q) ^-r5>y 

{f-^ (t) (D^^mf^\^\z%ibntz^^y:f)vm^ziry 

-t-;/ h-y->y;Mi (s) tbTffltUT^. :^:7-ir-;/ hU- 
(s) (Z)§>!r*''b¥i^{ii<&*ise>^. d®^, t^-h^^^y 
-fe-> h-y-.>y;ni (s) ©&'!rtt±teu'<;uRic4§^-r 

^^Lrz:^y^y (r) ^MSlelKl HCttJ^-T 

J&$tlT< -5+i->:/;MilJ^R (q) (7)S-<rd^e.— »{C± 

MJS^J (k) ^%i>. 
[0 0 2 2] ^±.<Dia<, 7i^75^-5«fi£(C*3I.^Ttt, ^tf 20 
•;/ i7 T y 1 X ^7 3 (3Dt>— 7}^X ij TF^lC^lt 

•So 

[0 0 2 3] J:oT. SEIRft^ (p) {'SfeU^^t 

)i^m?km (k) $»^c:tAitB5te?)<DT. e^'t*a^§§ 

[0 0 2 4] {wj^ti. JtT^^xi^soDlf^x'jTJr. m 

^iBSiUT*5^. ia5ic*itt^isij<a>KttsiHissi 40 
7\zMr^mmm^momr>^\zT^-(5.>'^m^ (t) 
mmzid{f^wii'¥^m<D-m^^-rmT'$>^, 

[0 0 2 5] I21C0$D<. +>->7'';Hi*lliaj[Hl8Sl 3«. ± 
K+l->yjHi?S?iJ (q) OF'q. :S"f5>y(i^ (t) « 
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8 

(Partial Response Sys ten) iiLT%^^t.. A 

/D^^gii 0(cT#^.n^-9->y;na?s?ij (q) (om 

7t?>7.eji^iL.TPR (1. 1) yj^^mm^fz^ 
ij->7';i'fi^5ij (q) tLxmrnrnzmon^m. 

«. ««J>ttf {0. 1. 2) K)3ffl<J:;S:'5. 

[0 0 2 6] ^c:t% iif^tc#e,n?.-y->yjHB?sjij 

(q) jiMO. 1. 2} 0 3M©l/^TniCia{abT^^-S 

(s) <i:-r^J:pfCUT=bS^^«T$>-5. 

[0 0 2 7] laiOJi, i)^A^^mf^t)^6U^y'^ -y^SfJl^ 

^«fiS;{C*3ViT, ■?-:5'¥iJSUlHlSSl. 6«, A/D^^li 

1 0 (cT#enfc-y->y;ni^?ij (q) ©fflT&io. sij;^ 

±Tr^OA^-P 1. 5*^T?$)^*^575ii£m'JUT. 

(g5 0 . 5 ii^±75^-3 1 . 5*SlT$.^tM«L.fc«-&tt5'- 

^'i|yJS'Jfi^*^^bTdn<£r5'-1'5>^y%^llIgSl 4IC 

S'Jfi-§-{CJSi;TR)f^/t;PXipiC7)^-f 5 >^m-^ (t) 

>:/jn@»aiiH]ssi 3«, A/D^^iii 0 7!)^e.a)ggL 

Tfti^^?nT<-5-y->y;i'fiS^^J (q) ©rt, ±IB^'-f 

3.yifm^ (t) o^^ffiFBi(^{'ftenAca-y->r^juM 
*ttaju. dn*:^7-tr-> h-y->7';Kt (s) tux^ 

(s) ©¥i^fil€-:t:7-fe-;/ h U"<;i/tLT«ltBUT. d 
©:t7-fe-y M^'<;HC*ff£:Lfc:t7-fe-v Klt^ (r) * 

(q) (o&^A^i-mz^y±y Y-m^ (r) 
y-fMmm (k) iLTt:^'fm-^S2 oic^i^t- 

-5. 

[0 0 2 8] s-r^tc, A/D^i^$n;t-y->>';i'fajs 
(q) 4'3!i^t.Rif^-y->y;na?&amLTc:«jsaiLfc 

T. *^*^S-t»->7';MSJ^J'J (q) (D&'^A^q>—mzA^A'^ 
^irV^y V\y^)V^WL%\^tz^(r)^^y'^y Vm£.-^ 
>7';KE?SJ^i) (k) <h-rtl«ai/^WT$)-i). X> ±gB|^ 
iE^J(C*3UTfi. M^lelSSl 1 $:fflt'^T+l->^JMSJS?iJ 
(q) A^e:+:7-t!:-y (r) ^mM't^Zt.XZ^'O 

Tiryiiy hmm-^nrz^y-iiy hffiiEit>y;KSj^3?ij 
(k) ^'i^i>mmz-z>t,^xmmLrzf}^. t^Tic croi^ 
^[uss 1 1 ^m^^-fizyi-y-iiy hmm^nommz^^^ 
xm.mri>. 
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[0 0 2 9] i3 1 2«. *^*^^*lCl£^T7^C$nfc*^ WB^2 4 T'jRiJffip^^'J 3 0 ICietS^nxuS^T 

m<Dm2<D<^mz^i>5^^ )\^m^n±mmiom^^ o^aij-t»->yjn@t^&'!iric-8t(z±a!w^7-fey hm^ 

[0 0 3 0] SlCi3l.>T. Tttf-yi^T'^y 1 «, :^tf> [0 0 3 2] *^A^^^fi5clC*3tt^a/jf^0iJ5:EIl 3 

?tX'f7.i7 3 75^6cDSS*7t<£7t«^^UTMlJ<f^ 10 {0. 1. 2) WSOT^^OT, 7>^^ 

A'-i-7'xiHiss4i3^i^-r ^. yN'-r77.!H]i^4«, 7ttr-y -s. 'dT-v 01 3 \Z7R-^ n^mu<. mmm^ (p) 

^^^^LTdn^rA/D^^gfl OtC#tj^r-5>. A/D /D^^^ig 1 0 iCTii 6tl€.tl->:/;Hit^?iJ (q) «, 

^^ggl 0«. *^*^^A'-l'TXlHlSS4$:n-LT^tf-;/i7 c:(D:t:7-tr h{CJSi;yc::5i-;fclt l/-^JU->7 h LfcMt/i 

>i^jcT7^f'>'^;i/®-y->7';KiJS?^j (q) jc^^lt i oicTt#?>nfc-y->y;ufi!?s?iJ (q) «?3f*3. 

:irL^y'--$'mmm^l 6, -y->7';KE}fttBlHlS§l 3R >^;1'M?^^^J (q) C3M7i^0. 5~ 1. Simx^tJTVi^ 

l/f:5't:tt-^g§2 0tC^-4?tt*&-r-5. -*t>7';Ufflro^>-Sraaib. CinSr^^ir-;/ h-tj->yjHi 

[0 0 3 1] x-^fiJgiJIelKl A/D^^SglO 20 (s) t UT^7-fe-y h U^-'U^miHlSS 1 5 tC^^g-T 

ICTf§e>tlfc-y->y;Kfi?S^J (q) ©ffid^O. 5tt±T ^. ^^'-tr-v HU'^Jl^^tBlHlS&l 5«. A^d^-5;t37-fey 

1. 5*«T«>-575^57!)^i&*<JSiJL. dWlSO.S h-y->y;l/ffl (s) ©Tl£HB^:t7-fe h U'^Jl'i LT 

eA±*^-:3l. 5*^T'$.-Si:¥iJSbfc«'&«7'-^#iJS'J :i(D:^7iz:-;/ h ^'^JHC*fJiBb:t:t7-fe-v hff^ (r) 

fi^€r^^LTCni£^-r5>i^«*lHlSSl 4tl#ti^-r $ri!lP^lHlSS2 4lC««&-r-&. ckoT. J)0»[h18§ 2 4 5. 

^'-f = >y^^iE]g§i 4«, Ti^jj^^T^-iS'Wsufi^ 3-z>(D^m^>:f)m (o. i. 2) w#>*(c, 

izit-\:^Tm^n)uxm(D^-( s.>ifm^ (t) 75^^>^7-tr-y hfi^ (r) ^-mzmwLtz:^y±y h 

cn^t»->y;niwajiHissi 3tc^i^rs. ■y->7' tijE?^zi'j-9->7';n@*^ia 1 3«$D</±i;'3$ti^®T-fe 

jmaainissi 3«, A/D^^si o*^6.a^LT« ^. 

$&$nT<-5+)->y;UM*^J (q) ©F^. ±IB^<5> [0 0 3 3] f^^ig 2 0 F*3C0:^7 h U 

ij'fi^ (t) co^i«arai*3tc»e.tifcs-y->yjnit^a so m.i^wi^2i\i, ■^^^^^■mw-!si^2 4^^^m^^^nrc:i■ 
iiiL. e:n*^3'-b-> i-y->:7'jni (s) iii^x^y-t ^-fe-;/ hffliE^ai|if >:/;nst-y->7';Hil?s?iJ (q) <»: 

>;/ H U-^;i/^miH]SS 1 5 :^7-tr-;/ hU'^;!^ ©2^^M. f^C^p-S I [-y VT'JHiJ^^U (q) ] - 

-KtiSEK 1 5 tt. *^A^S:t7-fe-;/ h-y->y;Ha (s) [:i-7-fe h«iE^aiJ-y->y;Hg3 ) ' >5=-pt h 

hU'<;U{C*f;£;L->5:5i-7iru/ Hff^ (r) SrtlOglHlBS -5, 

2 4lC«tiS&r^. ^iliJfa^^^iJ 3 OlCli. it>7';HlJ^ [003 4] ^cnn. :t7-t-y M^'^^USrRi-r^i:, 

?|J (q) cD#-y->y;HiSt LTKOtt^S-'BWJ^cffi (/ f^k'ffl#S§2 0<d:/^>5"^ hU-yi'iSeiH]8§2 lie 

ii!c©^a']-ti->7';na*i^si)teiit$nT*5 0, c:ne.i^jpij [0035] 

•y->7';Ki(D&>!?*^Jni[|Hiss2 4(z^^#t$s$n^. SD 40 [|5:i] 

{ [-^yzfMmm (q) ] - [R+^iB']-tf>7'>'Hi] )''•••(!) 

H*3ViTt±. t»->y;Mi?ft?'J (q) *^^>c:0^7-t-y h [0 0 3 6] 

U'<juR»ii)S»$nfc(aA^t*:$'fffl-^g§2 o(cc*iii&$n [&2) 

^roy5>5^p^ h 'J •yi7m^lHlSS2 1 (CT^fiK 

{ i-^yzTM^Jkn (q) -R] - [^iRiJ-9->y;Ufi] )'--"(2) 

[0 0 3 7] .toT. p5^7i^|Wl-»7^>-3^^ h'J yi/ (q) <D:t 7-t •> h 6£»€rp^ife LOt3 k':5' fm^^r^T ^ 

tmmihM^. U':>x. ±%^m \ 2®«5BS;ic*3iiTfc, so [0 0 3 8] f^. d^^^-siai 2ro|«fi£;c*3V^T«. 
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iiy h^^mn\^rz:tyiLy httfiIE^8l'J-tt >y;MS^. 

[0 0 3 9] gI14ti. *^A^^.«lC^^T^C$nyc*^ 

7 Kl/X*^lHlS§2 5^i. ^^-fe':/ hU^JU^£tllHlS&l 
5;:»^^«$&$nfc:^:7ir^y hff^ (r) (C/E^Ct^cZ K 1/ 

3 0* m^-^nfzT \'U7sm^\zi:c:^\:'rz^yizy h 

ffilE^aiJlt > y;MiI ^ ^ 1211 S CO 't' gcffi L T 
[0 0 4 0] ^1 Sift. ^S'JfiSp^^rU 3 0 ' <D:/^^V^ 
(q) {Z:ty'^y hf)^±<^CX^^U^^m'^\t7iryii:y 20 

hfi^ (r) \t roj «h;t£^o cicTD^, T\^ux^^m 

gS2 5ti7 FUXfi^<hUT r3j ^^^iIM >c ^ ij 3 

x^I^icj^:^l;T^c7)fBtftl^§T^^ roj , ru , 
>5"^ h'j :J7j|?ff[His§2 1 (cttig-r^o X. it>y;u 

fill^^iJ (q) (C r-0.2j <D::i'y'iLy h:^^±CTl^^ 

m^^it. z.n\zj;t^\:^x^y±:y hm^ (r) \t r-o. 

2j ^iT^c^o CCO^. 7 Hl^X^J5fi[HlSS2 5tS7 KUX 
(t^^LT rij <&?^a'J{S^^:U 3 0 ' tcm^&r^o ^ 30 
il»M;>^^U 3 0 * ti. 7i)^:<i^^7 Kl/Xif-^tCjSUT-^O 

latSi^STS^^ r-o.2j , ro.8j . ri.sj & 
U ^;/i7S?p:iplS§2 1 ic^jg-r^c^T^^^o X, i:^>y;^ 

MI^?|J (q) tC r+0.2j <D^y±iy h:^^±CX^^^ 

m'^it. cn\z}:v^cx:ty'ty hm^ (r) {t ro. 

2 J (hT^t^o dCDK?.. 7 KUX±^lHl?S2 5ti7 KUX 
lattF^STfe^ ro.2j . ri.2j . r2.2j S-^ 40 

[0 0 4 1] X, ±$imi oRumi zizx^-^n^m 
mm\z:H\^^x\t. x-^*iJ9J[Hissi 6RV^-^>y)mi& 

;uffl^^y (q) (DM^ib. ^(D-^>yM^(Dim^-^ai7 

□ Xffi^ (0.5-1.5) lCiKSoTl^^1t>y;Uffl^ 
JlfitBL. Z.n^:ty±iy h'^>':f)Um (s) tUT^7 

[0 0 4 2] L;<i^U;^j::?^^'b, t^t^^ X 3 IIIB^1W«i7:i^ 50 
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mmmm^nx^^^m'^iz{t. vy\yy^7.<D^\.^\i 
vV<omh^^l^\z^>^^:^x%^ntzmMm^ (p) co-fe> 

it^'Cx^^rifzWtmt^ (p) o-t>^-u^;u<h;o^*- 

> y>iHiioM;:^^ii a ^7 □ X ifi^ (ciR ^ o T I ^ ^ -tJ- > 

fi^^TaaiLT::n^£r:t7ir^y h-tl->y;Ha (s) <h 
[0 0 4 3] 1 6 RIA'I^ 1 7 OS-^ tt, ir^t^^^Szm. 

^x^-^ntzy"^ y^ Mt^n±^m<Dm(D^mm'^^^ 
^mxh^o f^, t^t^^mi ^^ismn \z7v^'^nx^^ 
^mmt. ^^mi o'SLTimi 2\zx^'^n^'f>( -j^ 

[0 0 4 4] t^t^^m 1 6S.L^^IgI 1 7 l:::fol/iT^S> El 1 

o^umi 2\zx7v^^nx^^^'f-^mm^ \ r 
$m\^y h(Dm^mKiizit^cxn^nrz-^>y')mx$> 

0 75^ ^ <7)M7:/^-ii D D X jfi^ tc iR ^ -3 T i ^ -9- > 

X. cco^m^'-r ^>^'tcisi;fc^-<^>^<t^ (t) 

[0 0 4 5] u±(Diiu<. ^^i:)^^mi 6RUmi 7tc^ 
^n^mm&nz:io\.^x^t. m^>u>^y.mii:,m^4 0 

&Z>'it>y;UfflfflaiHlSSl 3 7i>^e>;^ci:^it>>^;i/fitaaJ^ 
M^^J (q) c7)rt:?&^eamUT. c:n^::t7ir^:/ hti-> 

yjUM (s) tLT:t7ir^y hU^;i/^ffilHl£Sl 5tC« 
[0 0 4 6] ctoT. :^5^;;6^^m^t3cl;n«. it'f^y.C^ 

laiSti. 7:f^;&^^fi^>l/>i/X^ttl[ElSS4 0S:Z>' 
-!t>y;i/fill!tlthi[HlgS 1 3cDF^gl5^?5^CD— C^iJ^TK-rHITfe 

X\X. ^"f^ y.i7 3iZ^>U>C^7.^^2T'^8T<D$^m 

hf)mf^^nxi^^m'^\z. 3t\^±<d^>i^>^ 
>^<D$im\^y hcDm.^^oizi^BCxn^nfz^yyjim 

mnjs.o)—m^^Lrzh(Dx$>^. 

[0 0 4 7] 1^ 1 8 IC*5(/^T, tLISiggC 1 ti, A/Dg^ 
Its? 1 OtlTt#e)n/cit>y;Kifi^^j (q) C7)(S;0^^1 

rij 0{f-^A 1 ^D7'J •y^y'D^y^F l&Z/X-yi/ 
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fE^^iJ (q) (Dim^mi7.\yy>^B)l\^T,, cfcOt>/h 

m (q) (DW-i^^^^L^i-^ji^^ohi^u^mizm^^nT 

[0 0.4 8] ]t^^C2\t. A/D^^gg 1 0 fCTt#e» 
n/i+h>y;Hii^^U (q) <Dm^^m2XUyi^BJl\^T 

,2 ^oh^u^m-^iz. mmm ru cofi^Bi^o 

tctt^t"^— ;^^;&^^1t->y;P®3^?^ii (q) (DMt!!^*^ 
roj cofi-^B 1 ^d:7 u ^yy:7n^>^yF 3S:iXX'y V 

/t^->^ttiiHis§K 1 t'^g-r^o z.a)m. ±mm2x 

t^^imzm^-^tlTl^^^o D7 U yZfyay^F 3\t,. 

m^^nrzimB i ±iBA/D^^g§ i o tiisit-s 

jlA^cn^m-^B 2 (hbTD^ U y':/ya y':/F 4RZS 

JLyi^/^^^-y^H^J^^KKD^^lZm^-r^. Dy^J 
y-fyOy-yF 4\t. #fc$&$n7tm^B 2<&, ±ISA/ 
D^^gg 1 0 \Z:^^f^m^V->:fJU^^ 5 >^(h|tl— 57 30 
<5>^?'tCTJilM:;ifeSiOiX^^n^^m^B 3 <hbTX^;/ V 

[0 0 4 9] X^y>?A"i5'->^ffl[HlSSKlti. ±l2m^ 
Al-ASRU^B l-B3;!?^Ig!l 9{lT^^n^{f^^ 

Sffi«Si<i:?iofcP#t;:^-<^>y{t^ (t) ^%^bT 

rn<£it>y;ujftaiiHissi 3 (c«)^T^o -r7i:b'5. x ■ 
y>^/^^">>^miHissKiii. ■9->y;ufs^^ij (q) o 

2 X U -> 3 ;U K T, , J; 0 tier's 
it-&T:<)^Ox^y Jgtc, 1t>y;HS^^iJ (q) CDM;;/^ 40 
±12^ 2 X U f> 3 ;U K T, , ct 0 fc/hT^cC ^{ItJi^ 1 X 
U *y -> 3 K T, , cfc 0 t)A;^j:^ffi^<h}t^^r^EScoiir-& 
±;6^'0X'y>?^^aiLT. c:<^K^^<5>i/m^ (t) 

[0 0 5 0] it>y>lt.aai[pIifS 1 3ti, m^<7)Dy^Jy 
-fyuy':ft(^nz; l/;i/«5fi£<t:/ci:^Tl^-SD UvX^'DR 
K :&^DR 2;;i^6^^^nTli'5o Dl/->*X5^DR1 

it>y;Mii^J'j (q) ^)iB:;*:5xOi^i^c:n<&it>y;UM 
^^U (Dq) <h LTD UvX^'DR 2 (Cfit^g-r-So DU 50 



*!p^¥7 - 2 6 2 6 9 4 
14 

~>*X.57DR 2 (Ctl. ±taS^>i/>tyXJglttltH]S&4 0;6^ 
b^-1'^>i?^«# (t) DU 
v^X^'DR 1:6^5) «*&$nfc-9->y;HS^^J (Dq) ^ 

B^oiA^T:ln^:tT7-fe^y Mt>y;ufii (s) ^Lxm 

[0 0 5 1 ] S 2 0 ±l2m^A 1 - A 3 mSB 1 - 
B3C7)&-«?:?5^^1 9{CT7K^n^/&^*$P$ ri, o. 0, 

1, 1. OJ t.U^^L%yt/^y):SLy^Ji^^^^ -tU^^ 
1t>y;m^?'J (q) c^fiS:^^±ie^l Xl/^y v-aJbKT 
b , ct 0 ^>:;^;ij: ^filTi^ H 2 X 1/ ^y a K T. , J: 0 
;ii:^M-\^it^-r^^(^1^>7';^{ilS^'J (Dq) . ^-Y 
^y^m^ (t) . Ri/^:7-tr^y hth>y;i/M (s) (o 
— 0ij^^"r^T$»-2)o CO^, ±fB^lXl-u/S>3JUK 
T, , 0 t>/h-C$> 0 7:>^-^|g 2 X U :y f> 3 ;U H T, J J: 0 t) 
i^U^F><x,(Dmii^^y^yY^y^M^ (s) 

[0052] X, 1321^^, 016 S:lX0 1 7 ('T^$ 

n^x^ >^*^;ufi-^S3fesatc4Dtt^s^>u>i^x^ 

i±l[HlS&4 OS^/it>y;UM»miHlS&l 3 <hbT. 018 

xzyx^-^n^tm^mi^^wkw^ \^tzn(Dm^m^(j^-m^ 

^■THTS^o 02 1 {Zi5ViTtS. 0 16-'0 18 

^ ^ nx ^ ^ (r1 — ft ^ {>f u T 

:^i^:6^^0 2 1 {l^$n^;0^$P< , 7t^^X^3±<7) 
12^ h ^ V/ ^ (Cj^^^nfc^ > U >i/X:g 2 T~ 4 T(7) 

^xvfz^y^)vmMm (q) ofiti. tfu/^T^y^o;?:; 

^4#ttc^i^§tCJ;f3, l^mt>^lXl/>y'>3;i.HT,, 
J; 0 ^)/hXa5 0 . t^^^m 2 X U- u/ v 3 ;U K T. , ct 0 fe;^ 

SS4 OtC^3frt?>Xu/>?/'^5'->>^miElS§K 1 T^^etS. 
7&^^02 1 tc^^n^ci;'5tc5^<^>^fi^ (t) -^^ih 
t3^tlf3il^<7:>'V&^o SeoT. 01 8tc^^n^*^^p^ 

fiifiK<7)S^>i/>^x^miHig§4 o]s^^-y->y;MS}*ai 

IHISSI 3^Jg^r^:iilCctO, 3TJ!JJl±0^>U>i/ 

m^m\^^rz:tyiiyh\y^jimm^^-^ri^o:>'r^$>^o 

[0 0 5 3] &.±<Dm<. mi B\Z7ik-^n^-B:y>l^> 
i/7.^m\Bl^4 0\Z:^V^T\t. 7tx^Xi7 3 lCtB^tf#B 

:^m^'mmm'^tix\^^^m^\z\ty>u>^x 2 rcoti 
m\^y ho^m^^oizmcxm^nrzm^m^ (p) (d 
mmim^. ^>u>!/x3TKi±<Dtm\fyh(Dm.^m. 
Di-zaBcxmitiTzmmm^ (p) <om^m^oh^\^u 
^m\ztj:^m\zmsLT. -^yzfjvmm^i (q) (ou^ 
}vm^f)m^m.m iw, 1 x uy -> 3 ;u h t, , -11 2 x u 
'y->3;i/KT,,) ^^Afcc t^^ttjf ^dchi'cto 3 

T ± ^ > U > i?^ X ^ i±l ^ f T ^ cfc ^ I C U CD X ^ o 
[0 0 5 4] X, ±?B0 1 0 {^T^$n^^;te^Jlc*5i/^ 

Tti, ^^'-^muiHis&i 6&D^ti->y;MiW3ai[H]ssi 3 

^j|ig$nfcit>y;M®^?'i (q) ^m^^^T^y^iy hV- 
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•>:/;ns (s) ^^gi-r^m^tLT^^^f)^. m2 2{z 

[0 0 5 5] 

Mn^n±&m\z^^^x\t. timmi^^^^m.^ 

^>':f)m^i&ti!iL'XC<Dm^-^>'f)im(DW-^m^:t 
[0 0 5 61 X. ^mn<D%2(D^mz^^J'^i^^)V 

7!^^ ^ if > y ; Hi ^ 4^ e> 3f > y ;HS ^ * tti b 

[0 0 5 7] <i:oT. ^^BJlCcfctlti. t^m^f-^lzU 

mmmm(D%^m^'&t^^m\^tzm^\zmmt^\z^y 

[iaffiOfB¥?5:^9>^] 

[Ell] se3i^<Dxw v^^;wf^s^^®^o^fi£^^t*(gi 
[IS 3 ] t: ^ fci^-^t§ 2 0 oi^gsejfiK^^-ria-e^^^o 

[0 5] *^H^CD^1 CD4#gtlCct^X^ f/^';U<f^ll^ 
[1^16] Ttx^X^ 3(7)fi5fiECO-0iJ^^*riKlTS)^o 

[1^8] i^^m(Dmi<Dwm.<D7'^ '^^Mt^^±.^^m 
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[[3 9] 5^%B^<7)^l<Di^giCOT'^ v^^'.'l-ft^^^^fS 
^0 fill (^IIBE0iJ tc cfc ^ Eltjf^Sf ^"T 1^ T ^ o 

[13 1 0] ^^B^cTDmicOittSSiOx'r v^;Uff^]3ia£*S 
M O fdl CO H ffii «?^J t z ct ^ «l * f 111 T ^ o 

[[3 11] if^mo:>^i<^^^<^'f^''j^Mtnn±m 
m<Dmom:mm\z^^m^^ii^m^7r^-rmx$>^o 

[1312] *%BJ<D^2cD4#tlS[tc<i:^x><>^5';Hf^S 
3fegMC7)^J5E^^-r[3Tfc^. 

10 [[3 13] *%0«<7)^2co^mcOa'^ v^;ufi-^S*S^ 
g 1 1 ct ^ If)fP ^ (3 T ^ o 

[[314] :^mn<Dm2(D^WL(D'f^iy^)imnn^^^ 

m(r>^<o%y^mz^^m&^^-rmx^^. 

[[3 15] ^S'Jfit;<^U 3 0 ' (7)>^^>J-T^;/ycD— ^J^ 

[0 16] *^B^o^iC7)i^li'c7)^^ v^'jKf^S^^ 
S (^ftScO^JS^J tc cfc ^ ^ !3 T ^ ^ o 

[[3 17] :^mm^2o:>w^<Dy'^ )vm^n^^^ 
m<D^(Dm:y^m\z^^mi^^^-tmx^^. 

20 [[3 18] S^>l/>^X^a:ilHlSS4 0BLU^it>y;i/M 
ttffi[H]S& 1 3 (DF^gB^^cT)— 0»J<^^r0T*^o 
[1319] :sivzyn^ — >f^\^^^V.l(DW]^^mm't 

^fzisbomx&^o 

[132 0] S^>l/>^X^ttI[H]SS4 0RI/-*t>y;Hii 

tttii[p]ssi 3(Dmi^i^m^^-rmx$>^o 

[02 1] *^Bj<^)^^>?^^jHf^S^gS<7)ffic^^;® 

m<Dm(DmMMizj:^mf^^^'tmx$>^o 

3D [^Sia53'CO??^c7)|ftB^] 
1 1 MW^^ 
1 2 IWj^^ffilElSS 

. 1 3 ^y-yjmmmm^ 
14 ij'-r ^ >^!?^tHiss 

1 5 :i-:7-t::y h U^;[/eiffilHlgS 

2 0 e^^e^-^gg 

2 1 :/^>^/ h'J y^i^^iHiss 

2 2 /'^X;^ h 'J '^^SI^lHlK * 

2 3 /'^T./^'J 
40 2 4 JD^[H1S& 

3 0 ^PJfiE/^U 

4 0 fi^>U>i^X^ttll£lSS 
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